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Abstract
Background—Quality of life (QL) data are
useful to evaluate the eVectiveness of
treatment. Accumulating evidence
suggests that QL data may predict sur-
vival.
Aims—In this study we investigated if
baseline QL scores and changes in QL
scores before and after intervention are
prognostic for patients with oesophageal
cancer.
Patients—Between 1993 and 1995, 92 con-
secutive new patients with oesophageal
cancer were studied; 89 were followed
until death or the end of the study period
(survival of seven patients was censored in
May 1999).
Methods—AllpatientscompletedtheEuro-
pean Organisation for Research and
Treatment of Cancer (EORTC) core ques-
tionnaire (EORTC QLQ-C30) and the
dysphagia scale of the oesophageal mod-
ule (EORTC QLQ-OES24) before treat-
ment and at regular intervals throughout
the study. Cox’s proportional hazards
models assessed the impact of baseline QL
variables and changes in QL scores on
survival.
Results—Cox’s proportional hazards
models, adjusting for associations be-
tween QL scores, age, and TNM stage,
found that physical function at baseline
was significantly associated with survival
(p=0.002). An increase in physical func-
tion score of 10 points corresponded to a
12% reduction in the likelihood of death at
any given time (95% confidence intervals
4–18%). Further exploratory multivari-
able analyses suggested that improvement
in emotional function six months after
treatment was significantly related to
longer survival (p<0.0001).
Conclusions—These data provide evi-
dence to support a relationship between
patient rated scores of QL and survival.
Further understanding of the associations
between QL and clinical variables is
needed.
(Gut 2001;49:227–230)
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Accurate assessment of quality of life (QL) in
patients with cancer is important because it
provides detailed information about patients’
perceptions of their health. Such QL data can
be used to decide the relative eVectiveness of

treatment, enhance patients’ decision making
by providing more information on the side
eVects of treatment, and inform economic
analyses for the organisation of cancer services.
Evidence is now accumulating to indicate that
QL scores can predict survival.1–3 In patients
with metastatic lung cancer, overall QL scores
were associated with survival, independent of
disease stage and cell type.4 In advanced breast
cancer, good physical function and high overall
patient rated health scores at diagnosis were
powerful independent predictors of survival,
and in patients with metastatic melanoma,
assessments of mood, appetite loss, and overall
QL have been shown to significantly predict
survival, independent of established prognostic
factors.5 6 Others have found that in advanced
breast cancer, high dyspnoea scores were prog-
nostic for survival.7 Changes in QL scores after
chemotherapy for breast cancer have also been
found to be prognostically important, where
improvements in physical well being, mood,
and pain scores significantly predicted longer
survival.5

Several studies have examined QL in pa-
tients with oesophageal cancer but the prog-
nostic value of valid QL scores in this patient
group has not been investigated.8–10 Identifica-
tion of prognostic factors in patients with
oesophageal cancer is important because this
may modify management decisions regarding
curative or palliative treatment. The aim of this
study was to investigate if baseline QL scores
and changes in QL scores during treatment are
related to survival in patients with carcinoma of
the oesophagus.

Methods
Between November 1993 and May 1995 base-
line clinical data of consecutive new patients
presenting with carcinoma of the oesophagus
to the Bristol Royal Infirmary and Frenchay
Hospital, Bristol, UK, were prospectively
entered into a database. Standard assessments
of general health and tumour stage included
full blood count, blood chemistry, electrocardi-
ography, pulmonary function tests, chest radio-
graphy, endoscopy, and biopsy. Computed
tomography and/or magnetic resonance imag-
ing were performed to exclude distant metas-
tases. Patients without major co-morbid dis-
ease or evidence of distant haematogenous
disease spread underwent oesophagectomy.

Abbreviations used in this paper: QL, quality of
life; EORTC, European Organisation for Research and
Treatment of Cancer.
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Patients unfit for oesophagectomy or with dis-
tant metastatic disease were treated by intuba-
tion or palliative chemoradiotherapy. All pa-
tients were followed until death or the end of
the study period (May 1999) when all
surviving patients were censored. Informed
consent and ethics committee permission were
obtained.

QUALITY OF LIFE ASSESSMENT

QL was assessed at baseline 1–2 weeks before
treatment using the European Organisation for
Research and Treatment of Cancer core QL
questionnaire (EORTC QLQ-C30, version
1.0) and the dysphagia scale from the oesopha-
geal cancer module (EORTC QLQ-
OES24).11 12 Further QL assessments were
performed 4–6 weeks after oesophagectomy,
every three months during the first postopera-
tive year, every six months during the second
year, and annually thereafter. After treatment
with palliative intent, assessments were per-
formed monthly. Data were collected until
death or for a minimum of three postoperative
years. Baseline and first postoperative assess-
ments of patients undergoing oesophagectomy
were performed in the patients’ homes. Subse-
quent questionnaires were mailed unless addi-
tional help was required. All patients receiving
palliative treatment were visited at home for
every assessment. Questionnaires were
checked for omitted answers before completion
of the interviews; postal questionnaires were
checked for missing data. If answers were
absent, patients were contacted and asked the
omitted questions. The EORTC QLQ-C30 is a
valid and reliable measure of QL which has
been tested in patients with cancer of the
oesophagus.13 It includes five functional scales
(physical, role, emotional, cognitive, and so-
cial), three symptom scales (fatigue, pain, and
emesis), and one global scale. Five single items
are designed to assess additional symptoms
(dyspnoea, sleep disturbance, appetite loss,
constipation, and diarrhoea). The last item is
related to the perceived financial impact of
cancer and its treatment. Only the dysphagia
scale from the EORTC QLQ-OES24 was used
because at the time of this study the question-
naire was not fully developed. QL scores were
calculated according to standard guidelines,
yielding a range of 0–100.14 High scores in the
function and global QL scales represent good
QL whereas high symptom scores reflect worse
QL.

STATISTICAL ANALYSES

Cox’s proportional hazards models were used
to assess the impact of QL on survival.15 In the
first instance univariable analyses were per-
formed, examining the eVect on survival of
each baseline QL score in turn. Multivariable
models were then generated to control for pos-
sible confounding eVects of established prog-
nostic factors and associations between QL
scores. Established prognostic factors that were
adjusted for were patient age, and T, N, and M
stage. Additional possible prognostic factors
examined included sex, tumour type, ASA

grade, and treatment group. A nominal signifi-
cance level of 1% was used throughout.

Six months after treatment, changes between
baseline and six month QL scores were
calculated for all surviving patients. Cox’s pro-
portional hazards models were used to investi-
gate whether changes in QL scores following
treatment were related to survival. Because of
the reduced sample size of surviving patients at
six months, this secondary analysis was in-
tended as a purely hypothesis generating exer-
cise.

Results
Ninety two new patients presented during the
study period; 55 underwent oesophagectomy,
30 were intubated, and seven patients under-
went primary palliative radiotherapy or chemo-
therapy. Three patients (who underwent
oesophagectomy) were excluded because QL
data were not obtained before the start of
treatment. Clinical characteristics of the 89
patients who completed baseline assessments
are shown in table 1.

Nine patients died within 30 days of surgery
and another 17 experienced major complica-
tions. Seven patients experienced morbidity
after palliation of malignant dysphagia, of
whom five died within 30 days of treatment. At
six months after treatment, 51 patients had
died. Of the 38 patients alive six months after
treatment, 34 had undergone oesophagectomy
and four endoscopic palliation. Clinical charac-
teristics of the 38 patients who completed six
month assessments are shown in table 1. At the
end of follow up (May 1999), the seven alive
patients were censored. Median survival time
after oesophagectomy and palliative treatment
was 11.5 and 2.5 months, respectively. The
descriptive results of the longitudinal QL data
have been published elsewhere.16

Median baseline QL scores are shown in
table 2. Cox’s proportional hazards models,
adjusting for age, and T, N, and M stage, found
that better physical function score was signifi-
cantly associated with longer survival
(p=0.002), and worse fatigue was significantly
associated with shorter survival (p=0.001)
(table 3). However, when adjusting for associa-
tions between QL scores (by including more
than one QL score in the model), only physical
function at baseline remained significantly
associated with survival. The final model is

Table 1 Patient details

All patients
(n=89)

Patients alive 6
months after
treatment (n=38)

Age (y) 70 (41–94) 65 (41–94)
Sex (male/female) 55/34 21/17
Histology (adeno/squamous) 52/37 21/17
Tumour length (cm) 5 (2–15) 6 (2–12)
Distance incisors (cm) 36 (22–40) 34 (22–40)
Pathological stage20

Stage I 0 0
Stage IIA 11 10
Stage IIB 4 3
Stage III 42 21
Stage IV 25 1
Incomplete staging data 7 3

Values are median (range) or number.
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illustrated in table 4. For a 10 point increase in
physical function score there was a 12% reduc-
tion in the likelihood of death at any given time
(hazard ratio 0.88, 95% confidence intervals
0.82–0.96). Adjusting for sex, tumour type,
and ASA grade did not alter the findings, and
hence are not presented here. As perhaps
expected (in light of the information used to
inform treatment decision), when adjusting for
treatment group, a similar influence on the
model was seen as with age and M stage.
Treatment was not included in the final model.

Median QL scores available for patients alive
six months after treatment are shown in table 2.

Multivariable analyses, adjusting for age, and
T, N, and M stage, considering the change in
QL variables between baseline and six month
assessments among the 38 patients alive, found
that improvements in emotional function were
significantly associated with longer survival
(p<0.0001) (table 5). Adjusting for other pos-
sible prognostic factors, as described above, did
not alter this finding.

Discussion
This prospective study provides some evidence
to support a relationship between patient rated
scores of QL and survival. Better baseline
physical function was significantly related to
longer survival after adjusting for established
prognostic factors. In the second hypothesis
generating analysis, an improvement in emo-
tional function six months after treatment was
significantly related to longer survival after
adjusting for established prognostic factors.
These data show that QL scores may carry
prognostic information for patients with
oesophageal cancer over and above other
recorded factors. This study was small however
and a more highly powered study using appro-
priate QL tools and clinical data is needed to
demonstrate stronger associations between QL
scores and survival.

Several diVerent aspects of QL have been
associated with survival in a variety of
malignancies.1–6 17–19 High scores for physical,
emotional, and social function, and few prob-
lems with appetite loss have been reported to
independently predict a better outcome. It is
diYcult to generalise from these studies
however because diVerent QL instruments
have been used in diVerent cancer sites. In
patients with carcinoma of the oesophagus
treated with radiotherapy, scores from the
Karnofsky performance scale may have prog-
nostic value.18 19 Although the Karnofsky per-
formance scale has been used widely in oncol-
ogy, it is generally considered that this
unidimensional tool, completed by a observer,
has been superseded by multidimensional
instruments that are completed by the patients
themselves. The EORTC QLQ-C30 was cho-
sen for this research because many studies have
confirmed its validity and it is easily completed
by patients.10 11 13 Addition of a site specific
module, the EORTC QLQ-OES24, for
oesophageal cancer may yield more prognostic
data because the module addresses QL issues
of particular relevance to this group of
patients.12

The association observed in this study
between physical function and survival does
not establish a causative relationship between
the two since physical function may be a surro-
gate marker of an unrecognised biological
prognostic factor. For instance, patients with
micrometastatic disease may have poor physi-
cal function and it may be hypothesised that
they perceive this (and report it in terms of QL)
before it is clinically or radiologically apparent.
The association demonstrated in this study
between a decrease in emotional function six
months after treatment and decreased survival
has been hypothesised in several other papers.

Table 2 Baseline and six month median quality of life
(QL) scores (median (interquartile range))

QL variable
Baseline QL score
(n=89)

6 month QL score
(n=38)

Physical 80 (40–100) 60 (40–100)
Role 100 (50–100) 50 (50–100)
Social 83 (50–100) 67 (33–100)
Cognitive 83 (83–100) 83 (67–100)
Emotional 83 (67–100) 83 (58–100)
Global QL 50 (33–75) 54 (42–67)
Fatigue 33 (11–56) 33 (22–56)
Anorexia 33 (0–67) 33 (0–67)
Emesis 17 (0–33) 0 (0–33)
Constipation 33 (0–33) 0 (0–33)
Diarrhoea 0 (0–0) 0 (0–33)
Pain 17 (0–33) 17 (0–33)
Dyspnoea 0 (0–33) 33 (0–33)
Sleep problems 0 (0–33) 17 (0–33)
Finance problems 0 (0–0) 0 (0–0)
Dysphagia 44 (22–67) 22 (0–33)

Table 3 Cox’s proportional hazards models adjusting for
age, and T, N, and M stage and considering each baseline
quality of life (QL) score in turn (n=89)

QL variable
Hazard
ratio* 95% CI p Value

Physical 0.88 0.82–0.96 0.002
Role 0.93 0.87–0.99 0.032
Social 0.91 0.84–0.99 0.028
Cognitive 0.93 0.84–1.03 0.161
Emotional 1.05 0.94–1.17 0.420
Global QL 0.96 0.87–1.06 0.419
Fatigue 1.15 1.06–1.25 0.001
Anorexia 1.05 0.99–1.12 0.100
Emesis 1.03 0.94–1.13 0.502
Constipation 1.11 1.02–1.21 0.020
Diarrhoea 0.96 0.83–1.12 0.615
Pain 1.11 1.02–1.22 0.017
Dyspnoea 1.06 0.99–1.15 0.108
Sleep problems 1.00 0.93–1.08 0.933
Finance problems 1.12 0.97–1.30 0.122
Dysphagia 1.07 0.97–1.17 0.161

*Hazard ratio provides the likelihood of death at any given time
for a patient with a score of 10 points more than another patient.

Table 4 Multivariable analyses of baseline quality of life
(QL) scores, n=89. The final model

Variable
Hazard
ratio 95% CI p Value

Age 1.38* 1.10–0.96 0.005
T3 v T2 stage 0.86 0.33–2.26 0.801†
T4 v T2 stage 1.19 0.32–4.40
T4 v T3 stage 1.38 0.51–3.76
N stage 1.49 0.74–3.01 0.269
M stage 0.42 0.24–0.74 0.002
Physical function 0.88‡ 0.82–0.96 0.002

*Hazard ratio provides the likelihood of death at any given time
for a patient aged 10 years older than another patient.
†Statistical significance of main eVect of T stage on survival (2
degrees of freedom).
‡Hazard ratio provides the likelihood of death at any given time
for a patient with a physical function score of 10 points more
than another patient.
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Recent data from patients with early breast
cancer suggested that high depression and
helplessness scores within a year of diagnosis
have detrimental eVects on survival and event
free survival.17 This study however does not
fully discuss the relevant clinical prognostic
factors (such as disease stage), and therefore
may be subject to criticism. It is currently not
known whether psychological response to can-
cer influences survival. Emotional function
may be a surrogate marker of a presently
unrecognised biological indicator of poor
outcome.

The sample size in the present study was
inadequate and the data can only be used as a
hypothesis generating exercise. Whether asso-
ciations between QL scores and survival are
clinically useful will only be demonstrated if
deliberate interventions aimed at improving
QL are shown to enhance survival.

An earlier version of this paper was presented to the Association
of Upper Gastrointestinal Surgeons Meeting, September 1999,
at the Royal College of Surgeons of England, and published in
abstract form (Br J Surg 2000;87:365).
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